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Figure 2 : Isolement du gene codant pour la laccase dePycnop 
cinnabarinus laccase 
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Figure 3 : Etude en Southern blot du gene codant pour la 
laccase de Pynoporus cinnabarinus 
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5 TflTftftft TGATGTCTGTCCGCAGGTCCTTGAAGRCCGCTCGRGTCCCACTTGAGTTTT AGGTAG GAC 100 
C!TGTCC^.CCAAACCCCTCTTTCTGATC^TCT 200 

MSRFQ3LFFFVLVSLTAVANA A I G P 25 
■CTGTGGCGGACCTGACCCTTACCAATGCCCAGGTCAGCCCCGATGGCra^ 300 

PADLTLTNAQVSF DGFAREAVVVNGIT PAP 1*1 T 58 
. AGGCAAIAAGgtatgtatatgctgctcgxccctcagagctacatacatc^ 4 00 

. G N K 6DRFQLNVZDQ72 

: TTGACAAATCATACCATGTTGAAAACATCTAGTATTgtaagggt tcagtttttcccgactaccatattattgaccatcoccactcgtag CATTGtSCACGG 500 

:ltnhtmlktssi h w h g bb 

(i) 

CTTCMCCAGCAAGGCACGAACTGGGCCGATGGTCCCGCGTTCGTGAACCAGTGTCCCATCGCTTCGGGCCACTCGTTCTTGTATGACTTTCAAGTTCCC 600 
.J E QQGTNWADGPAFVNQCPIASGHSFLYDFQV P 121 

: d> 

:GACCAAGCAGgtacgaattccgtacacgtttcattgcgtcgcaactaaacctcctrt^ 700 

D Q a a t r w y h s h l s t q y 137 

(ii) (id 

; CTGCGATGGTTTGAGGGGGCCTTTCGTCGTCTACGACCCCAACGATCCTCACGCTAGCCTGTATGAC^TTGATAACGgtgagcagat cat ggtatcg eaa BOO 

. C DGLR G PFVVYD PNDPHASLJfDlDN D " 163 

• tattgcgtccacttatgcttcctggcatccagACGACACTGTCATTACGCTGGCTGATTGGTATCACGTTGCTGCCAAGCTCGGACCTCGCTTCCCg-bac 900 

DTVITLAD XfltfHVAAKLGPR F P 184 
igtgtcaaatgtctacgagagatctcacatatacgactagactcacttcgctigattacagATTTGGCTCCGATTCAACCCTTATCAATGGACTTGGTCGAA 1000 

FGSDSTLINGLGRT19B 
: ' CC^CTGGCATAGCACCGTCCGACTTGGCAGTTATCAAGGTCACGCAGGGCAAGCGgtaQgtatggatggt catcactgcacattggctctgatacatg-gc 1100 

TGIAPSDLAVIKVTQGKR ^ 216 

: c tt g tt tocacagCTACCGCTTCCGCTTGGTGTCGCTTTCTTGCGATCCGAACCATACATTCAGCATTGATAATCACACAATGACTATAATTGAGGCGGA 1200 

?RFRLVSI*SCDPNHTF8IDNHTMTIIEAD 245 
■ CTCGATCAACACTCAACCCCTAGAGGTTGATTCAATCCAGATTTTTGCCGCGCAGCGCTACTCCTTCGTGgtagg t cgt agg Ct cert gt ca t caagt tug 13 00 

SINTQPLEVDSIQIFAAQRYSFV 269 
' cagacattcttagatacacctt tttcaatgcagCTGGATGCTAGCCAGCCGGTGGATAACTACTGGATCCGCGCAAACCGTGCCTTCGGAAACACAGGTT 14 00 

LDASQP VD HYWIRAt? PAFGN TG F 291 
: TTGCTGGTGGAATC AATTCTGCCATCCrGCGTTATGATGGCGCACCCGAGATCGAGCCTACGTCTGTCCAGACTACTCCT ACGAAGCCTCTGA ACG AGGT 1500 

AGGZN SAXLRYDG APEJEPTSVQTTPTKPL N E V 324 
CGACTTGCATCCTCTCTCGCCTATGCCTGTGgtacgtgtctcaaagaacctcgBtcactaagtgcatgtcaactcatatggtgcatgacagCCTGGCAGC 1600 

DLHPLSPHPV PGS 337 

CCCGAGCCCGGAGGTGTCGACAATCCTCTGAACTTGGTCTTCA^ 1700 
PEPGGVDKPLNLVFMF 353 
gcagAACGGCACCAACTTCTTCATCAACGACCACACCTTTGTCCCGCCGTCTGTCCCAGTCT 1 B 00 

NGTH FFINDHT FVPPSVPVLLQILSGAQA A Q D 305 
CTGGTCCCGGAGGGCAGCGTGTTCGTTCTTCCCAGCAACTCGTCCATTGAGATATCCTT CCCTGCCACTGCCAATGCCCCTGGATTCCCCCATCCGTTCC 1900 
LVPEGSVFVLPSNSSIEISFPATANAPGFP H P F H 419 

(iri) 

ACTT GCACGGT gtacgtctgccttcccct cgt c t a a a gg egg agtcgatat ctga c t c c ca t ca cagC ACGCCTTCGCTGTCGTCCGG AGCGC C G GG AGC 2000 
£ H c JJAFAVVP. SAGS 433 

(HI) (III) 
AGCGTCTACAACTACGACAACCCGATCTTCCGCGACGTCGTCAGCACCGGCCAGCCCGGCGACA ACGTCACGATTCGCTTCGAGACCAATAACCCAGGCC 21 00 

SVYNYDN PIFRDVVSTGQPGDNVTXRFETNN PG P 4 67 

R8 

CGTGGTTCCTCCACTGCCACAITGftCTTCCACCTC 2200 

W £ L H C H I D F B L DAGFAVVMAEDTPDTKAANPV ? 500 

(XV) (IV) (IV) (IV) 

TCAGGCGTGGTCGGACTTGTGCCCCATCTATGATGCACTTGACCCCAGCGACCTCTGAGCGGGATTGTTACTGTGACCTGGT GTGGGGGGAACATGTCGA 2300 

QAWSDLCPiyDALDPSDL. 518 
GGGCTTTC^TCGATCAGGGACTTTCAAGGTTGGCATAATATACCTCACGGCCTGGATGACTCGGACAGCGTGTGGGCGTGGGTGTAACTCTGCTTGATGT 24 00 

TGAAAAAAGGATTTTATGTAGAACAATTTATGAGCAATCAGCAATCAATAGGATTGTGTCGGTTTCGACGAAATGTCTTGTCTCCCTGACATT ACTTTTG 2500 
TGCGAGAAATGGGTCCATGATACACATCATTGAGCTCrrCAATACCAAGAA 2 600 

TCTCATGTTGCGTTGAGCAGATCGCAGTACGTTGAAAAGCGATTAGTAT TACATGCAACATGCAACATTTGGAAGGGGGCATGCAGAGGTTC AGCTCGCG 27 00 



TCAGTCGGCCAAGTAGCGACCTTTGCCGCACTGCCTGTTAACCTGAACGTATGCTTCAGAACTCCGTCGGTATCGAGAGCGATCGTGTACGTTCCGGGAT 2800 

AGATCCATTGATCCCCGCTCTGGTCGGCGCGTGCGATGGCCCCGAGCGTCACCGGCAGCTTCGCGATCGCGCTTTTCCTAGGGGCGAGGCCGTG TACCCG 2900 

;CGTGTACGAGACGAGCTGCTTGTTCGGGTGGGGCGAAGGCCCGAAGGAGCCACTCACGAAGAGCAATGCGAGGTAATCCGAGGTAGCCTTGCCCGTGTTA 3000 

GTCACACGCACGGAGAACGTGTCGAGCGGCGCGAGGTCGAGGAAGGCGGCGCTCTTCTGACCGCGCTGTACGAGGTCGGAAATCGAATACGTC 3100 

; GTCCTCCAAAGTCCGTGACGTTGGTCGCATCGGCCGCCGCGCCTGGAGCTGCCCA^ 3200 

GACCGGCGTGCCGGTGTACCACTTGTATGTACGCCCCGGGTTCGACGCGCTTGGGCGAAGGGT CATG TC AGTCAT CGGAACCT G AT C AGCGT AG AT GG CT 3300 

GGGTATTGGGTGATGGGCAGGCGTCCTGCAG 3331 



Figure 4 : Sequence du gene codant pour la laccase de 
Pycnoporus cinnabarinus 
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AGATCTCCGAACCAGAAATGCGATTGCGTTCAGGCCCAATTAAGAATAAAGCTGCGTCAGGGCAGCGACGTA 
TCTTGATCCATCATTGACTCACCGGCATCGGCGTCAACACCAAAGCAAGCTCGTCCCACCCATAGGCGTGCA 
CCGGCCGGCGTGCGCCATTGAGGTACATGAGCGGGGCGAAAGTCCGCCATTGGTAGCCCTGTCGTGGACGCG 
CGGCGATGAAACGTTTCCCACCATTGGGAAGAAACGTCTGCGGCCCATCATCCCTTCACCGGATGACAAGGC 
GGCGTCGCGCCTTTGCCGCAGAGGCCGGCGGGCGACATGCACAGCGAAGGTCCGTTGCGGATGGGAAGCAGG 
CAATCAGTGGGTGTCCTACGCCGCCACGATGGTCGGGGAGCGTAGGCGCCCTCCCATAAGGCGGCAAGCATC 
ATGATGCTCTCCGATTCGGGAAGCCTGGTGCGATGCTGGAGAGACTCTCTCCGAGAGACCAGTGTGCGCAAC 
GTTCCTGGCCTGGAAGACTTTAAAGTGAGTGTAGAAGGGCGAGCAGAGGACGATCATCGGATTGCAGGAACC 
ATCGGCATCCTCAGCCTGGGAAGGATGGCTCTTGGTAGACATTCGCGGAAGGTGTCCTAGA.TGTGAGCGGGC 
TTCTTGGATGATCATGTCGTAACTTTTTCTGACCTCGTCGGTGGTACGCATGGCAGGATTGAGCATTACGGT 
ATGCCTCCCATTCATAAACGATAACCCCTTCCTTCAGGTTGGTCATCTCCATAGAGCGGCACGCTCTCAAGG 
CCTAGGCTATTCACACCTCCTTCGCAACATCCCTATTCACGGTGTCTGTAAGGAACGACTTGTCATGGGATC 
ACATGAAGTGCAGCATACTGTTCGCCGGTCTCGCAGTACAGACGCTAGTACGGGAAGTCGACATCCAAGCGT 
TCAGTCACCACATGGCAAAAAAGCTGCACCATACTCTTTATGGTGAGTTGTTCGTGAGTGG TATACAGTCAT 
TCATGAGGGAATGCCCACCGGATAGGGTGTGGCGGCCGCAATATTCATCGCCTGGCAATAGTCGATGTGCGT 
CCTTGTTCAATGAATATCATGGGTCACATGTGGAGACGGTTAAACAGCGTTGACTGTGAATCCCTGGTGTGT 
GTTGGGCCGAACAGGTACGTTGCAGGAACACCAATATCTCTTCGGCAGCCCAGTTCTTTGCGAGCGGCACAG 
GCAGGCATCGCGCAACAGATCCCAGCCATCCGGCCTCTGACATTCGGGATACCTGAAGCCCTTCAGGTACGG 
AGCGAAGAGGTGGGCTCTCTGCAGCGATTGGCGGACGGATAGCTGTATTTCCTCTCTCACCATTGGGAAGAT 
GTGAAAGGCTCCATCATATAGCGGCTCAACTCTACCTCGAATGTCCAAACACGGCGGGAATACTTATTTATG 
TGGACAAGGCCGAGCTATGATAGCTTGCTCCCGAAGTTGGTAAGTCCCGCAATCTGCGGTTCAGGCAACAGT 
CTCGGAAAAATAAGAAGAATATTGTAGGTGCGTGTAGGCGTATCGCCCAAATGCGCACACACGGAGGCTTTA 
GGAGATGAAGCGCCCGTGAGCGGTAAGGGAGTTGGTTCACCGCCGCCCCGACCGACTCTCTCTCTTTCCCAG 
CATCATGTCTCGGCGCAAACTTTACCCTCTATTGACCAACTCCACGAGAAAGCAGGAACAGCTTCCTTGTCT 
CTCATGACGTCCGCAATCCAGACCCTTAGCCGGTTCGTTACTCATCGTTATCCCTGCCGCCATGGTAGTGGA 
GTCAGCCTGGCCAGTGCGTAGTCCCGTCTCTCTTGCTGCACTAGAGAAGCCCCATGAGACAGCGTTTTTTGC 
TTTATTTCTGCTGTTTCTATAGACACCATAGGGGCAAACGATCCTGCACGCCCAGAGGTATTGGGCTCGTCA 
GATTCCCAGTTTTTCTCCTCGGTCTGAATCGGCTGCACGGCAGATAAATCGGCCGGAAATGCTATAGCCCTT 
CATAGCCCGCTATGAGAGTCGCAAAAGGCTTGTCAGTCAGGTCGGTCGAGTGGCTCTCACGAAGAGCGTCAA 
CTTCGCGCGACAGCCGCCTTTCAGGGCAAGATAGATCCTCCCATCATCCCCTACTGCGCTCAGCGCCGGTAC 
CGAACAATTGACTTACCGACATCCTCCGGGACGCGCAAATGCTGTTCGACGGAACGTAATCCTCTTCGTCCC 
GCCTCTTTTCGCTCTCACGCATTCCGTGTGGTTCGCGCGACGGCCGCTCATCAGGACCAGACCAGTCTCAAT 
GTCTGGTACCGGCACAATGGTGACACTGCGGCAACTGAGTAGGTCTGGTCACTCTGGTGCACCGTCGCTTAC 
GCTGACCTTCGGGATACTGTCCTGCAGACATCTGGAGCGCCTGTCTTTCCCCTAGTATAAATGATGTCTGTC 
CGCAGGTCCTTGAAGACCGCTCGAGTCCCACTTGAGTTTTAGGTAGGACCTGTCCACCAAACCCCTCTTTCT 
GATCATG 



Figure 5 : Sequence de la sequence promotrice du gene 
codant pour la laccase de Pycnoporus cinnabarinus (jusqu'a 
1' ATG codant pour la methionine de la laccase) 
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Figure 6 : Carte physique des trois vecteurs cP expression 
utilises pour la production de la laccase chez Pycnoporus 
cinnabarinus 
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TAAAGGCTGAGTCGTGGACTAAAGCACTCCACTCACGGCCSAGGATCC^ 

CA ^^°^^^ CCCGTACGC ^^ 
ATTTTGGGATCCTACAATTATTAGACATGTTGTAC^ 

GTACAAGCGTCCAAAGGATCAGGCACTTAGAGCGCGCCGTCTTGCrrTCGCCGCTTAGAGCGCGC^ 
AGCAG £I CGCAGACACGGCGGG ^^ 

CCGGAACGGCACTGGTCAACTTGGCCATGCATGGTGATGGGCATrATGTGTGATGGGATC^ 
GGAGTGCTGClAGAAAGAGGGAGACGGCGGGCGGCGCGCCTTTrATACCCACGCCCGAAAGA^G^ 
TGAACACATCGGCGGCGGCCTGGACTGCGCGCCATCTGCAAATGCCCAGCCAGTCCCGTCC^ 
CCCCCTCGAGGGCGACGCTCTATTCTATCCATOCGCGCAATT^^ 

Z G ??^? CGACCCTGTCTAC ^^TCCTAACCCCTCCGCGGCTTCGCAGTACAGTTAC^^ 
CACCCTCCGATCCCGAG<^CGTTCCTTACATGCCACAGCGTCAGAATTGAACACAATCCACGTC 
A ^^I G y^ AGCTGmCCTGTGTGAA ATTGTTATCCGCTCACAATTCCACACA^ 
CCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAG 
GCATrAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTrGCGTATrOGGCGCTCTTCCGCTrCCTC^ 

CATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTITTTTCC^ 
A ^ A I CA £ AAAAA I^ 

CTCGTGCGCTCTCCTGTTCCGACXXrTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTC 

: CK3Cn3AAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCA 
GCA 4 GCA °^ G ^ 

AACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATX^r^ 
TCTAAAGTATATATGAGTAAACTTGGTCTOACAGTTACCAATGC^ 

CGCCTCC^TCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTT 

ACAGGCATCCn-GGTGTCACGCTCGTCGTTTOGTATGGCTT^TTCAGCrc 

;TGTTGTGC*AAAAAGCGGTTAGCTCCTTCGGTCCTCC^^^ 

AGCACTGCATAATTCTCTrACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTC^^ 

^! A ™ c i? G £ G ^ 

GGAAAACGTKnTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTOAGATCCAGTTCGATGTAACCC^ 
ACGGAAATGTTGAATACTCATACTXrrrcCTT^ 

AATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACC^^ 
TGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGAT^ 
AGC £ GGGGAGAC ^^^ 

TGTCGGGGCTGGCTTAACTATGOTGCATCAGAGCAGAT^^^ 

AGGAGAAA 4^ 

CCCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAAC 

GGCCAGTGCCAAGCTTGCATGCCTGCAGGTCXJACGACCGAGCGCGCGCCACCCAGCCrATCC^ 

^ G ^^ G °S GCGCCCCGTC ^ GCGAGCGGGTCTATCTACGAACG ^^ 
GA ^ CACCA ^ GGGGACGGCCCAGTGCTGTG GDCAGCTGAGCGTC^^ 

GGGATCGGAGGGTGGCOCGAGAGCCTCTTCGGTGTGAGATTAGTAA^ 

AGAG ^ CG ^ GG r CAGGTGCGAGAAGGACTC 

GGG I GGG ? CTCGAGGGGGACTCGACCA GGGCTOGTGGTG^ 

GCCGCCGCCGATGTGTTCATCCCGTTTTGTCAGTATCGATCGGATCTITCGGGCGTGGGTAT^ 
CTTTCTCC^GCACTCCCATCCAGAGCACTTCCC^^ 

Figure 7 : Sequence nucleotidique du vecteur pEGT, contenant 
le promoteur du gene gpd (4480-5122), un marqueur de 
resistance a la phleomycine (507-1822) et le terminateur du 
gene sc3 (71-507). 
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AGCTTCTCCGGCCCCGAATCGAACGGCAGGATGTGTGGGCGTGTCCAATATC 

CCTGTACAGCTTCGCTGAGTTCAAAAGCAGGGTTCATCnTGGGCTC 

AGTGTTCACTAACTTAACGCCGGGTATTC 

GGGAGGGGTGCGTTTGGTACXjTCTTTACGTCTGGCTATGTTGTATTGACCAGCGTCTGCA 

GCCAGTGTCGTCGGATGTCC^CTGTTGAGGCCATCCrriTGCTAGACAGACXlQAAGAGCTT^ 

AGGGGCTTAGATGGAGAGTGACACGTCTGAGCTCCCCAACAC^^ 

TTCTGACCTGCCTAATTGTATAGACCGGCCAACAACCTTGCTGACGCC^ 

CGCCTCCCTCAATCAATCCCACTAACTC 

TCCCCCOTCCCTCCGCGTCGTCATGCACGCAGCGTTAATGTTGCTGCAGGCGAGCCGTAAGTATATTCAAAGG 

CAGGCGCGCGGGGACCTGGCACGCGCGGCATGAAGATGGAGACTTGGGTGACGATA^ 

AAGGCGCGGGAAGAAAATAATTTACGGGAGCCTCCCCAGGTATAAAAGCCCCTCACCCGCTCACT 

TCAACTACCCAGCCCTTCCTTCCTTCGCTATCCTTCYTTACAACCTGCTCGCCATGGGATATCGCATGCCTGCAGAGCTCT 

GGGCCCGGTACCGCGGCCGCCTTAAGACGCGTGGATCCGCAGGTGAACGCGCCTATCGGTGGGATATTCGGGCGACGGGAGCCTCGGC 

AATCTGAGCCTCGTTACTGCCTAGCAAATTCGGAATCCCTTCGATGTCATAGGGTCGCGGACAACTK3ATCGTC 

GTGTTGACTCATTCCCXCGATAATGAACATTGTTGTTGTTG 

TTCGCCACGGAACAACCGCATGACOACATGGCGAACCTAAGTAAAGGCTGAGTCGTGG 

CAGTCTACGTCATGAATGAAGCCTCAGGTC^^ 

CCTCCCAGACCACCATGCCGGGAATTCCCAGCTTGCT^ 

CATACATGCACGACTTCAAAACATCCATTCTATCATTTTGGGATCGTACAATTATTA 

TTACTCTCCGGCCCAGTCTATGTAGAGGTAAAGTACAAGCGTCCAAAGGATCAGGCACTTAGAGCGCG 

AGCGCGCCGTCCTGCTTCGCCGCGTAGACGAGCAGGTCGCAGACACGGCGGGAGTAGCCCCACrcGTTGTCGTACCAGGCAA 

CACGAAGCTrCTTGCTGATCGCGATGCCGGGGATCGATCCACGCGTCTTAAGGCGGCCGCGGTACCCCCTCGGACCCGTCGGGCCG 

GGACCGGCGGTGTTGGTCGGCX3TCGGTCAGTCCTO 

CCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACCTCCGACCACTCGGCGT 
AGAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCTGGACX 

TCGTCCCGGACGACACCGGCGA^GTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGAC 

GTCGCGCGCGGTGAGCACCGGAACGGCACTGGTCAACTTGGCCATGCATGGTGAT GGGCA TTATGTGTGATGGGATGCGATGGGAGAG 

GGAAGTGCTCTGGATCGGAGTGCTGGAGAAAGAGGGAGACGGCGGGCGGra 

CTGACAAAACGGGATGAACACATCGGCGGCGGCCTGGACTGCGCGCCATCTGCAAATGCCCAGCCAG 

GCCCTGGTCGAGTCCCCCTCGAGGGCGACGCTCTATTCTATC 

CCrTCTCGCACCTGGGCTGCGACCCTGTCTACCrrCT 

GCTCTCGCGCCACCCTCCGATCCCGAGCACGTTCCTTACATGCCACAGCGTCAGAATTGA^ 
GAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTC 

TAV^QCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTOCGTTGCG 

GCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACT 

GGTCGTTCGGCTGCGGCGAQCGGTATCAGCrCACTCAAAGGCGGTAATACGGTTATCC ACAGA AT 

ATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCG 

ATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTT TCCC CCT 
CGCTCTCCTGTTCCGACCCTGCCGCTTACOGGATACXTGTCCGCCTTTCT 

GGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCA 

ACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCAC^^ 

GGCGGTGCTACAGAGTTCITGAAGTGGTGGCCTAACT^^ 

ACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGGAAACAAACCACCGCTGGTAGCGGTG 

CGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCT 

GGTCV^TGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAG 

TTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGC^^ 

GTGTAGATAACTACGATACGGGAGGGCTTACGATCTG 

ATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTC^ 

GGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTG 

GTATGGCTTCATTCAGCTCOGGTTCCCAACGATCAAGGCGAGTTACATGATCCC 

CTCCGATCGTTGTCAGAAGTAAGT^GGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTC 

AAGATCCTTTTCTGTGACTGGTGAGTACTCAACG 

ACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTC^TCATTGGAAAACGTTC 
CGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT^ 

AAAC AGGAAGGC AAAATGCCGC AAAAj\AGGG AATAAGGGCG AC ACGGAAATGTTG AATACTCATACTCTTC 'i 1 CAATATTATTGA 

AGCATTTATCAGGGTTATTGTCTCATGAGCOGATACATATTTGAATGTATTrAGAAAAATAAA 

CGAAAAGTGCCACCTGACGTCTAAGAAACGATTATTATCATGACA 

GCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAG 

AAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCAC 

CATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAA 

AGGGCGATCGGTGCGGGCCTCTTCGCTATTACGC 

TTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCA 

Figure 8 : Sequence nucleotidique du vecteur pESC, contenant 
le promoteur du gene sc3 (1-1033), un marqueur de resistance a 
la phleomycine (1540-2855) et le terminateur du gene sc3 (1104- 
1540) 
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CATGGGATATCGCATGCCTGCAGAGCTCTAGAGTCG 

CTATCGGTGGGATATTCGGGCGACGGGAGCCTCGGCA^ 

CGCGGACAAGTGATCCrrCTTGCTACAT^ 

TCAGTCACGCGACCCC ACAC GTGCATGGTTGAACTTCGCCACGCAA 

GGACTAAAGCACTCCACTrrACGGCG^ 

GTGAAAGGTGGACGTmCTTACCATCCTTCCAC^^ 

CCOGCGAAATTCCTTCGAGGTGGCCCCTATCGCATACATGCACGACTTCAAAACATCC^ 
CATGTTGTACAACGTTAC^TTCCTTTCTTCrrTTTACTCT 
AGAGCGCGCCGTCTTGCITCGCCGCTTAGAGCGCGCCGTCCT 
AC7CGTTGTCGTACCAGGCAATGAGCTTCACGAAGCTCTTGC 

ACGCCCTCGGACCCGTCGGGCCGCGTCGGACCGGCGGTGTTGGTCGGCGTCGGTCAGTCCTGCTCCTCGGCCACGAAGTGCACGCAGTTG 

CCGGCCGGGTCGCGCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTG 

GACACGACCTCCGACCACTCGGCGTACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCT 

ACCGCGCTGATGAAGAGGGTCACGTCGTCCCGGACGACACCGGCGAAGTC^ 

CAGAACTCGACCGCTCCGGCGACGTCGCGCGCGGTGAGCACCGGAACGGGACTC 

TGATGGGATGCGATGGGAGAGGGAAGTGCTCTGGATGGGAGTGCTGGAGAAAGAGGGAGACGGCGGGCGGCGCGCCTTTTATACCCACG 

CCCGAAAGATCCGATCGATACTGACAAAACGGGATGAACAC^ 

CCGTCGGGCGTCACCACCAGCCCTGGTCGAGTCCCCCT 

AGAACAGTCCTTCGCAGTCCTTCTCGCACCTGGGCT^ 

ATCTCACACCGAAGAGGCTCTCGCGCCACCCTCCGATCCCGAGCACGTTCCTTACATGCCACAGC 
ARATCAGATCCCCGGGAATTCGTAATCATGGTC^TAGCT^ 

GGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCT 
AACCTGTCGTGCCAGCTGCATTAATGAATC^ 

ACtCGCTGCGCTCGGTCGTTCGGCrGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACG 

CAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGC^ 

CCTGACGAGCATGACAAAAATCGACGCTCAAGTC^GAGGTGGCGAAACCCGACAGGACTATAAAGATACCA^ 

CTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTT^ 

CACGCTGTAGGTATCTC^GTTCGGTGTAGGTCGTTCGCTCC 

ATCCGGTAACTATCGTCTTGAGTCCAAC 

GTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACX^ 

CCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCG CTGGTAGCGGTGGVI T IT1TGTTTGCAAGCAGCAGA 
TTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCT 

TTTTGGTCATGAGATTATCAAAAAGG ATCTTCACCTAGATCC1 "1 1 1 AAATTAAAAATGAAGTTITAAATCAATCTAAAGTATATATG AGTA 
AACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCT 

TCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCT 

TATCAGCAATAAACC^GCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATC 

GGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGG 

TATCGCTTCATTCAGCTCCGGTTCCGAACGATCAAGGCGAGTTACATGATCCCCCA 

CCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACT 

GATGCTTTTCTGTGACTGGTGAGTACTGAACCAAGTCATT 

GGATAATACCGCGCCACATAGGAGAACTTTAAAAGTGCTCA 

GTTCAGATCrAGTTCGATGTAACCCACTCGTGCACCCAACTGATCT^ 

GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAA 

TATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAA 

TGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATC^ 

TGATGACGGTGAAAA(XTCTGACACATGCAGCrrCCCGGAGACGGT^ 

GGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATrGTACTGAGAGTGCACCATATGC 

TGAAATACCGCAC^GATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCG 

GCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTC 

ACGTTGTAAAACGACGGCCAGTGCCAAGCTTAGATCTCCGA 

GGGCAGCGACGTATCTTGATCCATCATTGACT^ 

CGGCGTGCGCCATTGAGGTACATGAGCGGGGCGAAAGTCCGCCATTGGTAGCCCTGTCGTGGACGCGCGGCGATGAAACGTTTCCC 
TTGGGAAGAAACGTCTGCGGCCGATCATCCCTTt^ 



Figure 9 : Sequence nucleotidique du vecteur pELP, contenant 
le promoteur du gene laccase (4457-6983), un marqueur de 
resistance a la phleomycine (507-1822) et le terminateur du 
gene sc3 (71-507) (suite de la sequence, page suivante) 
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CAGCGAAGGTCCX3TTQCGGATGGGAAGCAGGCAATCAGTGGGTGTCCTACGCCGCCACGATGGTCGGGGAQCGTAGGCGCCCTCCCA 
TAAGGCGGCAAGCATCATGATGCTCTCCGATTCGGGAAG^^^ 

GTTCCTGGCCTGGAAGACTTTAAAGTGAGTGTAGAAGGGCGAGCAGAGGACGATCATCGGATTGCAGGAACCATCGGCATC 
CTGGGAAGGATGGCTCTTGGTAGACATTCGCGGAAGGTGTC^ 

CGTCGTCGGTGGTACGCATGGCAGGATTGAGCATTACGGTATGCCTCCCATTCATAAACGATAACCCCTTCCTO 
CATAGAGCGGCACGCTCTCAAGGCCTAGGCTATTCACACCTCCTTCGCAACATCCCTATT^ 
GGGATCACWTGAAGTGCAG^TACTGTTCGCCGGTCTC^ 
CATGGCAAAAAAGCTGCACCATACTCTTTATGG 

GTGTGGCGGCCGCAATATTCATCGCCTGGCAATAGTCGATGTGCGTCCTTGTTCAATGAATATC^ 
ACAGCGTTGACTGTGAATCCCTGGTGTGTGTTGGGCCGAAC^^ 

CGAGCGGCACAGGCAGGCATCGCGCAACAGATCCCAGCCATCCGGCCTCTGACATTCGGGATACCTGAAGCCCTTCAGGTACGGAGC 

GAAGAGGTGGGCTCTCTGCAGCGATTGGCGGACGGATAGCTGTATTTCCTCTCTCACCATTGGGAAGATGTGAAA 

AGCGGCTCAACTCTACCTCGAATGTCCAAACACGGCGGGA^ 

GTTGGTAAGTCCCGCAATCTGCGGTTCAGGGAACAGTCTCGGAAA^ 

TGCGCACACACGGAGGCTTTAGGAGATGAAGCGCCCGTGAGCGGTAAGGGAGTTGGT^ 

CCCAGCATCATGTCTCGGCGCAAACTT^^ 

GCAATCCAGACCCTTAGCCGGTTCGTTACTCATCGTTATCCCT 

CTCTTGCTGCACTAGAGAAGCCCCATGAGACAGCGTTTTTTC 

CACGCCCAGAGGTATTGGGCTCGTCAGATTCCCAGTTTTTCTCCTCGGTCTGAATCGGCTGCA 
ATAGCCCTTCATAGCCCGCTATGAGAGTCX3CAAAAGGCTTGTCAGTCAGGTCGGTCGAGTGGCTCT 
O^CAGCCGCCTTTCAGGGCAAGATAGATCCTCCCATCATCCCCT 
CTCCGGGACGCGCAAATGCTGTTCGACGGAACGTAATCXrrCTTCGTC 

CGGCCGCTCATC^GGACCAGACCAGTCTCAATGTCTGGTACCGGCACAATGGTGACACTX}^ 

GTGCACCGTCGCTTACGCTGACCTTCGGGATACT^^ 

GCAGGTCCTTGAAGACCGCTCGAGTCCCACTTGAGTTTTAGGTAGGAC^ 



Figure 9 : Sequence nucleotidique du vecteur pELP (suite), 
contenant le promoteur du gene laccase (4457-6983), un 
marqueur de resistance a la phleomycine (507-1822) et le 
terminateur du gene sc3 (71-507) 
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m temoin 

m 25 g/L ethanol 



Figure 10 : Resultats de production des transformants 
presentant les activites les plus importantes. La culture a ete 
effectuee avec ou sans (temoin) ethanol 



DOCKET No.: 0508-1167 
Inventor: Alexandra M.C.R. ALVES et al. 
Filing Date: July 14, 2006 

Title: METHOD FOR OVERPRODUCING A SPECIFIC RECOMBINANT PROTEIN WITH P. CINNABARINNUS MONOKARYOTIC STRAINS 

12/13 



1400 




0 2 4 6 8 10 12 14 



Jours de culture 



^ 1400 




0 2 4 6 8 10 12 14 



Jours de culture 



Figure 11 : Suivi des activites laccase des transformants GPD 
14 et 12.7 en fonction du temps avec ou (temoin) sans ethanol 
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TGGGGAGATGGTT CT ATATATCAAAATGATCTT CTGTCCTGAGCTTTCCTCGT CCTTGTTTTCGTCTTGTCAGTGCCGCQACRTGCTTTTATT AMVCCR.T 100 v 

TGG CGAGCTGCCCGCGCC CAAGGAGATAGCATA ATCGCCTGAG AAACCT AGTCGTCTCATGGCCGTGT AACCGTTCTT GCGACTTATT TTCGCACTTCTC 2 00" 

TCA GAATATAAAGGCCTATTGTGATACGGTTCATCTAACCCCAGCGTC CCCTCCGAAAGATGGCCTGC CTCTC ACT CT TCGCATTCCT TACTG GTTTAAA 300 

MGCIiSLFAFLTA:TliH 14 
CTC AGTTC ATGCC GCTGT GGGTCCCGTT ACGGACTTAAC ACTG ATCGT AGATACTGTC GCCCC CGACG GTGCT GCTTT CGCGCGGGAA GGTGAG& CTTTG 400 
SVHAAVGPVTDLT L I V DTVAPDGAAFARE ^\ .^43 

CGACTGTAAATGCCGGATTTGAGTTTCTAATTATAATCTTC CAG CGATTGTCGTC^ **500 

""a xvvqbepnsvigpvi V V>. 60 

TAG CTACG AGTCT TCCTC CTTCATTTAG CTCAT CACCA AGTG AT AT GATATT A ATT AAGGTCAAAAGG GGGACAACTT TCGGC TC AAT GTT AT CAACAAT 600 

G QKGDNFRLNVINN 74" 

TTGGATTCTCCGA ACATGCGCCAATCTACTTCC ATTCATTGGC ATGGC ATCTT CCAAG GAAAC GGTAC GT GGT ATATC GGAT AATCTATCTGT ATCC ATT 700 
LDSPNMRQSTS1HWHGXFQGN 95 
r.&r TCgAAT ATAG GTCAG ftATT GGGCT G GTGCG TT GG CCTTCCT GAAG CCTGCT CGAATTT AT CTTCCTGAAT TTT TA G ATGG CGCCG C ATTC GTTAACC GOD 

G Q N "W A D G A A F V N 107 

; A GGT AAGG AGATG TTCCT GCCTT CGTTT CCCCAGAACT AATTATCCTAGTGCCCCATTGCCCCCGGAGGGGACTCGTTCTTGT ACGACTTTACCGAACCT 900 

: q CPIAPGGDSFIiYDF TEP 125 

TTC CAGACTGGCAC ATTT TGGTAT CATT CCCAT TT AT C AACTC AATAC TGCGAT GG ACTGAGG GGAGC ATTCGTCGJFTJCGTTC TCTTCTTC AT CAAGTCA 1000 
FQTGTFWYHSHLSTQYCDGIiRGAFV 150 
CCGCTTTCTTCTC ACTTATCTAGATCTACGATC CGCTCGACCCTTACCGGTTGCTCTACGATGTCGACGACGAGTCGACTGTGATTACTCTGG CGGACTG 1100 
~™" 1YDP1»DPYR1»LYDVDDESTV I T Is A D V) 1*76 
GT A CCACA GCTAT GCGGAGGACATT CT A ATCGC GTAGGAGATTTTCCC AAGAT GTCT CCTCTG CCTCT CTGAAATCCATGAACTAGTGCACGC GACACTA 1200 
YHS YAEDIT*!. A A G D T 131 

TCCTCATC AATGGTCACGGAAGATTCGC CGGAG CCGGC GGAAC GGCAACAGAACTATCTGTC ATTACT GTTGAGCATG GAA AG CGGTAGGC AT TCTCCCT 1300 
ILINGHGRFAGAGGTATELSVXTVEHGKR 220 
CGG CTTTG TAG AT GTGTC T AATT TGTGAT AGCT ACCGATT GCGATTTG CCAAT ATCGCTTGTG ACCCT TGGTTT GCCGTG AAAATCG AT AGCC ATACG AA 1400 

YRLRFANIACDPWFAVKIDS KTN 243 

CCTTCGCGTTATC GAAGCTGACGGTATT ACTACTGTGCCTGTC ACGGT GG ACT CCTTC AATGT AGGCTT ACCCTTAGC ACTTT CCCACTCTGG ATCCT CT 1 S 0 0 
LRVTEADGXTT 254 
TAT GACTT CCC AA GATCTTTGTG GGCCAACGAT AT AGT GT CAT CCTCCATGCCAACCAGCCTGTTGGAAACTACTGTAAGCTGCCTAA ATGTT GCATGAC 1600 

TFVGQRY SVILHANQPVGNY 274 

TGT CCATG ATTCT AACCC CGCCAGGGAT TCGGG CCGCT CCGAACGGCGTGAGC AATTT CGCGGGTGGG ATCG ACTCGG CTATT CTCCGTTATG TTGGCGC 1700 

W IRAAPNGVSNFAGGIDSAILRYVGA300 

CCC AGAAG AAGAG CCCAACACTAGTGAG GATACTCCATCCGAC ACACTTCAAGAGCAGGATCTTCACCCGCTG ATCCT ACCCGGCGCGCC AGGC AT CCAC 1000 
PEEEPNTBEDTPBDTliQEQDt»HPl»ILP GAP G I H 333 
TCC CGTGG GGCCG CCGAC GTT GT CC ACACCGTATCAAT GGAGTTT GTG AGT GT GGCG ACTTTT CTGGC CCCCT TTATT AAT AT AATCT GGTT AGGATG GC 1 90 0 
SRGAAOVVHTV SMEF 34B 
GCAAACTT CCAAT TCCTCCTGGATGGCGTGGCCTTCCAGCCGTGCGTC ATCTCTTTCAAAGAATTT AT CTAGCTGACGATTTT GAAAT GTAGC CCGAC C A 2000 

LTXLKCSFT 357 

TGC CCGTC CTTCT GCAAATATTATCGGG AGCGC AGACTGCTAATACCCTTCTCCCGGCGGGAT CCTTT ATCCAAGCGT CGCACAATGACATCGTGGAGCT 2100 
M P V L L Q I X S G A Q T A N T li X. P A G S F I Q A S H H D I VEL 391 
CAATTTCC CAGCT GTCAACGTAG CCGCT GTCGGTGGACC GTGCGTC CCATCTTTCCTT GCCAG CPTGAAATTT ACGCT CTTTTAGACATCCAATCCATCT 2200 
NFPAVNVAAVGG P H P 1 H L 409 

GTGAGCGCAGCGGGACCTTTGGCTTATGGCATATGACT TATTATTAGCCATGGCCATGCATTCGACGTTATACGCTCT GCTGG AAC^AACTCC GATA/lCT 2300 

HGHAFDVI RSAGTN S DN 426 

GGT TCAAT CCGGT ATTTT CATT CGACTT CCAT AAGAT GACGAT GGCTC ACTAT GGTTTTT ACC CAGCCTCGCAGAGAT GTCGTATCCACCGGT ACCGATC 2 400 

K F N P PRRDVVSTGTD 441 

CTAATGACAATGT GTACGTGTTT CGCTATTGAT TGTCC GTTTT GATTT GACTGTTGGACAGCACCATT CGCTT CCGGG CCGAC AACCC GT ACG TA AACTG 2500 

p K D N V TIRFRADNP 455 

CTG AATCT CTCCTTGTCTTTGGTTCTCATAATCTCATCAGAGGTCCATGGTTCC^ 2 600 

GPWFl.HCHIDWHt.BI.GF A L V 475 

GAT TGCAG AAGCGCCTAGCGAAT GGGAC AGCGA CATTA ACCCT CCT GGTGCGC T GCCT GTGAACCTTTTCTCC CTACACTT GCTAAGATCGCT CTAGCTG 2700 
IAEAPSEHDSDINPP A 491 

CGT GGGAT GACCT ATGCC CTACGTTCGCTTGGCTTCTCTTTT ACTATTTCAAGTTTCCTCACATTCTC AACTTCACAG ATATG ATGCCCTGCCGCCTGAG 2 800 
AWDDLCPTFAWliLFYYFKFPHlLN FTDMMPC RLS 525 
CAG CAGT A ATCG AGTT AA 6AACCTCAAC GTT GA CT AAGG AAAAAGCAA AGCAGAAT AT GAAACTCTCATTTAT CTTT A T ATC G ACACATT C AC T ATTC AA 2 900 
SSNRVKNLHVD . 536 
CCTACGGATTTTCCCTCGCACCTGAATTTCGCTGCTAG 3000 



ARTAIATACATAAaGTCCGTGGGGTTAGTTAATTCGT 
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Gene de la laccase d'Halocyphina villosa 
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